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(57) Abstract 

A gene hucep-14 encoding a novel protein HUCEP-14 having the activity of activating nerve cell functions and obtained by cloning a 
human cerebral cortex-derived cDNA library; and the novel protein HUCEP-14 obtained by culturing a tranformant constructed by using an 
expression vector containing the above gene. This protein is useful as a nerve cell function activator. 
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»$3-Ht^DNA, &±tfR*£*£38£ 
MM 

-*!t3:^fc*K&»^>*JSO#«JIIIJft^5Ej&ii tfc«koT«l*Sfett*M-r 
0«*fct fett'5>|i«l»JftJE<D*(HftW6*»fc , r^<*<OiF*3&«ftS*l 

f6W©$^ 
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«eRft»a-r*-c<«*i fJ (to«i*, *ss&x mr, hucep- 

14m) ©#ffi**n*3-Kf*itfi* (KT, hucep-14 

fiP^> (a) EH*?: H:Bt©75yiK^5tt*, 

If tMBttlBRfiil:gttt«tft«ai»HUC E P - 1 4 , Xtt (b) 

S€»fc*3SiHtt, ±ib (a) xli (b) cg^fcg^g^-j.^^ 

SSfcaMglfltt, (c) @e?'J#^: 2fcE*©tt*|E0ia>Sfc*DNA 
(d) IE?>J#^: 2CDNAtXh'j>yi>h7 t £^ t A^ 
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® 1 «DNA»rft£^U E*l- l\ZXM&.n<Dc DNA7^^7'J- 
- 2 1 £#tyDNA8Ftf-£>£ U-->>f\Z%^tz* 1 ) 3**7 

DNA, pBShucepHOlim. i4«Sfefhucep- 

i 4<Dm.mMmfc%.<Di3&**L, m 5 tiief h u c e p - 1 4<d^s 

06tt|*MDNA, pCRhucepl4«)liBU 0 7 
MDNA. pTrchucepl4fflii&iL, 0 8 
DNA, pREhucepl40lIJ^t„ 

w £ nm-r % tc <z>§ & 0 jgg 

itfc^h ucep-'MB, b h *ag&KE&*<Z> c D N A y -f 7 y U - 

e> tfMgffl L c D N A 5 7 5 U - ti:, £ □ - > x y £ ft*)* £> it? S£ £ 
tlTt^St h^Ua^KOmRNA^txhfCSi^LfcfeOTfe^^, Xh? 

mm\Zc DNA^Iit^ii^Tf^. 

»JS (Okubo et al... Nature Genet., 2, 

173 (1992) ) \z&z>. m&T%.m<DtnmM&zMtit-?z>j}&zm 

Z-®tz%<D*zf7'1 -7-t LT c DN A£fi££ff o ftffl Rg @| s?t M b o 

I £ffil|iB8*B amH I TSDWf a. d a 5 1 

teO*J3IM£?§£<h LTM£*lfcfc#K M b o I 0lEi*§2?iJT&3 TG 
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fc**4ttS»«©*l2»tBamH I 1 *imiT^ 

DNA^tHBamHIglEmWnil *®«tt 
BamHItMbo l» r G ATCj fc«eH*6ft*, fil-©tf*«$ 

5 *«atGATc**jfiaiKM««ffi«r**tt*T©«i«*^T.^*. 

S»cDNA7^?y-» 6mtlsai(0Mmi|Jlu # 
^Oiai^^EMtncDNAiit^ mcix 

NACittli^CcDNACillSe^jO^lt HfftfeSitfct^ 
a*£ftl®*«a**tt (Molecular CI on in g, 2nd. 
ed.,Cold Spring Harbor Lab. Press, 

1 9 8 9, *»mmmmKt*Tmm*****m*\,it*mm*m*s: 

i^*Mtfttfi^ *»*#Stt±i!*****u 7 7 0M 
^^^cDNA»)tOSSlM^ Li H-O 

EW*mcDNAtlT©(BS*«*t2/7 7 Ote^fccDN 
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±ffic DNA»fn-«HfiaiLfc(h*3 0, mRNA03' $CD-gfl£>M*£ b 
3^*^-T?v^^: t-^. *£T*38ipl# 6 (PiT3' Wf>t) <Z>it»SH 

5»Jfi!f«*7cCbT. ^IScDNA^IIIlfc. 

«2. OkbCDNAWfrSatltSIt^tfc. CKD^v 7<y7U 

6^5DNA*«H1LT. Kimco-RlTfli-l. XF^y- 
>tfcj&>6TlTjR3nTU* pBluescriptSK^IIC 
E c o R I Tr#J$r b © ^B. <^ Ay ~C > £JfigK#l£*J£Lfc. £ne> 

±E*jSfefc«koTjBBUb& c DNAKfr1«l:#ftt5i:It>ft*Ifif 
H«lliT«JIWK«SbT^«tt©«Btt, KcDNAEWOlS 

e»rfrBRSnT^§, t h©#iS^eiHlLfcmRNAS7**D-^n 
TlgiJLfccDNAi)t^7 0 o-7tbT 1 f Sl:^^T/W7U 

fco^TflDMffiftftttfcH'Sfc. *•©&£< K&fl.©te©*l&, §§W, <0 
J&^TfcMc DNAge?'J©#'>©5S3t#lga6e>tt£fc©©> -tntJt^ 
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ttlMH'f^3&Xe:i-F'*-*ft« (ORF, open reading frame) 

£Sfcfc«k!J«B-f RcDNAEJtJCf tltttmfi 

ORFM ^ l « =«)Ifif«fifhucep-l4 (human 
cerebral protei n<DW) , 
St£HUCEP- 1 4£ifc£Lfc. 

itfe^hu c ep-14H, IE?iJ#^ : 2fc*3ft*8 0 1 ff«*J (b 
P) COlfifhucep-UtflK ftgft 

las^^-iim «f W oy 

9*5 K («U PBR 3 2 2, pUCll 8*©ft) , ti$ * £ * *> ? ? 
*S H (M, PUB 1 1 0, pC 1 9 4fOi) , iSfi*©^77S H 

^^^Da^Olft^^^fl^j, ft*»*fcKL 

K>*#*rft!ii:% ) nriBT*«. a ££**£**»»***&*£, 
-I*. i±i:*.i;TitiRtntfj:n. mitt, «±«t*ft«T*«« 

Gfctt, Ty^nt-^- iac^nt-K trp^-^-, 
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uO^pfClT^icftfcU^iHUCE P - 14H ii^ & ^Of7- 

hucep - i 4 <D5tm<Dmz*\mT-zz>m$.t lt«, iyiutj 

lif^^ E scherichia c o 1 i AfJMii 
a c i 1 1 u s s u b t i 1 i s C#§Mft, ittLTttS 
accharomyces c e r e v i s i a e g)#llf , Hj^llfflflS 

t ixttcos - 7mm. chom, pc 1 2mmm*mmx^^>o 

*%W%t>\±> pTrcHis (Oh'hoyiylii) 
-t LXiAB^ h u c e p - 1 4 HU C E P - 1 4fg5l^ 

# — . pTrchucepU^lSlfc. 

M\Z%.5tW%t>te. pREPIO «>tfbOyi>ttS) 3rfg#!^? 
^-tlTlfif h u c e p - 1 4 £2& HUC E P - 1 4 

»)M{|&ftTfi!S£1*£fc#<A^*-» pREhucepl4 £tB§JL 
Ac. IOpREhucepl4*|K ^'/nftCL I POFECTAM 
I NEttH*fllfflbT» #ft«ISPC 1 2&^Kfc»IL, ^Kte&ft. P 
C12/pREhucepl4JiaiL/fc. $ nfc»I&«. ffl^ 

T-5V#T#3. #fgl$^£^fTofc> P C 1 2M£ p R E h u c e p 
1 4T'^Kfe^Lfc^^tC«, St^K/W^n^ v>B»tt£^H<h 
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TSJiitfT**. Ititltffl^PCl 2I«J:^^- Tt8 
pREP 1 0 JilAlfcPC 1 2»JB*a«oi| JI< f J| ^ 6An|ftB j 3j . L 
fe^^ttW^^t^ p R E h u c e p 1 4 J: D*Kea 
^ fcPCl2tt ' A?tii«iTt,4fft^i^ «*«MTT (3 
~(4, 5-Dimethylthyltazol-2-yl)-2, 5 
-diphenyl-tetrazol ium bromide) ft (M 
o s sma n, T. , J . I mmn o 1 Methods 6 5,5 5 - 
5 9 ( 1 9 8 5 )) fc«fcr)«jg$n&. 

2 6 7 *<D7S ^13 0 2 5 4^h>© i0 g T 

^' ififhucep-i4H*m*iA- W 

« t/c :t» 6 , HUCEP-14 ttttftMttflBR« fcft 

*«*fc**Ttt, Eft**: 2C*lftDNAI«(D||:, g D 

■Tfcfcti, «^hu c e p- 1 40±*BHte*HT, f^A^W 

**«WfcJ:*DNA«H-©*ft . . ais^tjjQ, gu^ W{3DNA 
iWUfe^T^Tfe, -n6DNA»#af«e^ h u c e p 
- 14iXhU>yx>K WTM y,j^ 7:u ^M*a M 
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fc^tf, t Mfefift^fcitfeT-h u c e p - 1 4 t\Z%m\zft&-?2>pJM 

iEODNAfgffligft, jte^-h u c e p - 1 4 CD D N AB5*'J <h 9 

hue e p - 1 4tM^U^Xt*gltttm McD&ftT (« 
A a DIG D N A Labeling k i t U >#- • v > 

A'fAttR Cat No. 1 1 7 5 0 3 3) T^D-^^7^LfcS 
3 2 , CC7)DIG Easy H y b £ft U >#- • V > /W 

AftU Cat No. 1 6 0 3 5 5 8) ^W/U^XSt, 50 
t©0. 5xSSCgi (0. 1% [w/v] SDS^tf) 
U>*gfe#-r^^fr (lxSSCliO. 15M N a C 1 » 0. 015M 
^l>ith'J^AT^5) t0tf>A<^iJ^t-ya>t-. it 
fifhucep-14 HA-f^'J ^ X-r£@JgT&ntf<fct>. 

±fEcD^<i:< jtfe^h u c e p - 1 4 t&m&OM ^XSffitfe 

gr^se«HucEP - i 4075 y^gB^jcD it>t<ua 

Ecol&BficD'bcDTc&S. 
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7$yiis©gii;^ 5T(t ^ u , >> (Gly) t7 . DIJ> (pro) ] 

Gl yt7?-> (Ala) Xtt/tU> (Val), (Leu ) 
t<fyDO> die), (Gl u) (G] 

n) . 7X*5*>* (Asp) t7^^> (Asn) . ^fO 
(Cys) t^t-> (Thr), ThrtirU> (Ser) X »4A 1 
a> Uy> (Lys) i7M = > (Arg) . *#mtfZtl*. 

UCEP- 1 4»a«©3*5c«fc*^ T | l#ttj j l|| ^ MTftoTi 
^«ia«^HUCEP-l4i:Wl: Wttimt g Mt 

HUCEP-14W«R WMlT ^ ; ^ iei 
h u c e p - 1 4 <Z>**Aft. **HftHUCBP-l4 

hucep- i 4*na#ttajiittii« ft ^ 7 ^y /WT 



£ tea 5 £Tfc&u e 
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II 

mmmi ae^hu c e P - 1 4©^o-->^ 

<Z>7j& (Okubo et a 1 . Nature Genet., 199 
2, 2, pi 7 3) ££9, *K&K©c DNA7<^'J-Sffl«lt. 

(Molecular Cloning, 2nd. ed. , Col 
d Spring Harbor Lab. Press, 1 9 8 9, 
Ri;) Cffiot. IftMDNA^itliU cDNAS&#©3* ffi'J <Z)i£SgiI 

Ay-^ I >+r — ( A B I PRISM377) £|i»ltt||gj£* y 

7 7 0 {i0ffl^&A&*0&DNA|iftjt©fS^£ig£»#T B 

i \z^?mm (mm - n swrsae^waa**^/? 7 0^0 
2) mm- 1 c dn awtm-©^ p-->^ 

ST, E5>J- 1 Ofc&tfU H (0 1 ;K#J-2) 

£, P £7^7^ H/H t'>XrAXtt80DNA6ril* (AB I 38 
0 B) T£fiJcL-ifc. Agt 1 l££D-->^£*-£-?-3. Huma 
n Brain cerebral cortex 5' - STRETC 
H cDNA library (i' D>f>^ 7^7 h 'J-XJtS)$, 
*J3§0K 12ft, Y 1 0 9 0 *®3Lt tfto T :/ 5 - £ ^fijctf 

7 t 7-^^^>^l/>7^^- (77ytAttSHybond 
-N+) tCfe^L, DIG (v*r/+->y->) THifc L- fcffi^J - 2 0* 'J 
n*;* ? 1/*?- h , S7'D-7*t LT, 7 U ^-f ■£-5' a >Jfcfc 
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****** hoMWoft. A-rru^-f*-.>3>i*ttT®a*a) 

+ T (ftAI££T*ftft) , 5 lX:T5®®ft-ofz. 
5xSSC 

1$ Blocking Buffer 

o. ix H-mimmnm 

0. 02* SDS 

50wg/ml polyA 

lpmol/ml DIG K%&J$DNA. 
A^U^1f-s, a> » 7|i /^>$2xSS Cl 0. USD 
S. *»T0. 5XSSC, 0. SltWLfc. 

fcfflfcli. Hyperfi lm"-ECL (7? 7< *A $ 

3) JfiaiBaiftfcffl^*-^©^^ p__ >{f 

2) T»SUDNA$, MR**. Ec OR ITttWU H«tEc 
oRlT««Lfc^*- pBluescriptSK Uh^y- 
>tt«> t^n-->ifu fct Ligat ionifld (ft) 

DNA Ligation KitVer. 2) 

±Efi*»*««^T#iSl:tt,T*MKl 2iDH50i»feM 
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JBR(6fc#£7>e->U > (Amp) 50/ig/ml, 5 - B r o m o 
-4-Chl oro-3-indo 1 yl-j3-D-ga 1 a c tos i 
de (X-gal) AO ix g/m 1, Isopropyl-j3-D-Th 
io-Galactopyranoside (IPTG) 100«M^§ 
tt4LB«X»ftl:yi/-f^ >^L, 3 7 < CT-0fe«*L&. 

G63JD--£50wg/ml <£>Amp££tfLB$ftigifcl~Om 1 fc 
SilT3 7t:T-l!Si:i§il, jS'£>ft«fc«fcoTll#:*J6«>fcft, QIA 
prep Spin Plasmid Mi n i prep Kit (4-7 

NASpBShucepH t$s%> Ltz (03). 

4) DN AffifrO)i&mffim<D&:%. 

sss^j^^^tfc (04) o Mmv&mmz&feLtco 

c DN ACD^ifiSBB5>J*0 5 iZ^Ltzo ^m^U^WUM- 2 £^A,T 
Vifcdi^e), iW£-t3it£^ (human cerebral pr 
ote in-14, hucep-14)tf£ □ — - > ^£ tltz Z t ZUM 

^|cDNA(i2 6 7 ^Sck0j^^>SSK (HUCEP-14) 
HfaaWfiRtt (open reading frame, ORF) ^ 
A/TV>3 (05) o 

5) ^MSI^fcHUCEP - 1 4©il 

0 5 IZk L fcge^'J *tcC ITE5IJ - 3, R*| - 4 ©# U 3 * U F 
£, DNA^fiK^ (PE77'7'f K/HtyXfAXttS, AB I 3 8 
OB) TSf&Ltc. 

mm - 3 
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5' CCGGCGCAGCCATGGTGAAGATTAGC 
BH^J- 4 

5' CTCACACCACCCCGCAGATGAGCGTC 
*«Hl-2> T««Lfca*ADNA, P BShucep 1 4«a 

pBShucepl4(l W g/ni]) u , 

10xpcRHiri£ g|£l 

2. 5mM dNTP gjU , 

10wM *U3'WWfK (EW-3) 2/il 

10/tll 2/zl 

* 3U1 

pfu durm-r ltll 

^* 50«1 . 

9 4tT!l»«»», B3C*T-lt/2»OMT»*U 

U »0. 8kb©DNA«M-ft*« L fc (KM-i) . j * h 

*»V*mmVtt«**^ PCR-Blunt (^ehnvx^g) 
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n Ak:#xsnfcWf>i-- i ommmm*. ^Tc^tE^J- sr^bb^j- 
mm- 5 

5' CACAGGAAACAGCTATGACC 
SE^'J - 6 

5' ATACGACTCACTATAGGGCG 
SttWrfr- 1 ©JfiSKWh u c e p - 1 4 ©i&SgB^J 

HUCEP-1 4 H >*«p C R-B 1 un t <£>B amH I ttffigg 

fiittll, >f$#t:3 F>#xh o I «W«ttllictt«-r*J;5fcWH-- 

l^jfASnfcftft^DNASp CRhucepHt^Lfc (0 6) „ 
SK*a»iLDNA*««f-r*K#:*«*LTS'DK:«fcoT««)fcifft:3&»e. 
»SI*.DNA£f&RU ^JTOBamHItXhoI (&{C^Si£U) 

bVDNAMfrZmmLtc . pTr 

cH i s A W>k'hnyi>tfi) ±BiE«KIHIBIMSB amH 

iixhoi tsjwu mm*?*- wk-3) ww- - 2 

#S««LTJS*C?fc«J;oT*»fcir#*6, ilfiift*.DNA£ttl4L&. £ 
Oi^CLTiiLfeii^DNASpT r c hu c e p 1 4t#^lfc 
(07). SiffliADN A£##f*«#*8*U IPTGM 
MO. 1 ~ lmMK&*«k5H«*aEC*lP'r*J:tCJ;oTJte?58S 
HUCEP-14^, *-©NS8«JK:i>5 L n*:J--"tf«»r 
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baa.; 



mmmz p c 1 2m®*r<D h u c e P - 1 4ifif(o WiMO | 

D^I^^-pREh u c e p 1 4 0Dfi|^ 

"'"ini!o»»^^^-, prep ! o <^>ehpj?i>tt») 

*B amH ItXhoI* (*f'SSBifi'») T««U aS*^*- 

ADNAfcfcftLfc. ^^HLT|i lf: | MDNA1 

pREhucepl4 fcifrfcLfc (08) , 

2) PC 1 2**-\©#Ai*Sfc»M*#©*ff 

PC12«m6 0mmfl)^^ y ^t-^llU. 

*ft**a»5 0Xfcft^^ T , 1 ) TiilJipREhucepl 
4WtfLIPOFECTAMINEKI (*^tfc«) *, «ft±fc* 
il>T2 4WiU;^ **«*fc»*bT2 4»|««*Lfc. tf^ 
'VTO^TIMMLa lllWt2|»lT tt iq 0nini 

o^^i/ t -| /2 «[i:^tT*6i:24«m*»Lfc 1 
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IlLfc, LTffi^SfcfcfcP C 1 2MK:pREP 1 OO^^i 

3) itfc^5gSE<Z>5£ig 

(»»fi4 0 0 /tg/ml) TiSftU «BIS«S*<8 0%3>7JUX 
> Mcftofc^-C^yf^ >tfTfflm*ftWLLT. iSgl 0 6mm0 
y7Xf«^yt-n:glLfc. «Bia«K*<¥ia8 0 %3>7;Ux> h 
C/iofcSIMiJiSL, PBS £S5jJDLT-feJU7>? V< A-£ffl<^ 

RNAfitltti + yh (77JKy7 A-f IS) £ffl(^TM^£m 

RN A£fllSlLfCo 2 // gOmRNA^^SlCfoTTA'D-X^HM 
&ftT#HLT* >7*U> (7YytAttlHybond-Ni) Kifc^ 
U /— !fWW7U ^-f -tf-va >£*Tofco T'D-T'tltttDIG 
(J?^->y= » TlII&Lfch u c e p - 1 40c D N ABJrtf-£ffl 
MtllttD I U £ P:*^ H • U >^+>y h (^-U >#-V 

5xSSC 

IX Blocking Buffer 

o. ix ti-mnnmnwk 

0. 02X SDS 

50/zg/ml polyA 

lpmol/ml DIG S^^^DNA 
A-f 7*U ^-f-tf-V3 >j*7ft, ^>7'l/>^2xSSC < 0. USD 
S> *HtO. 5xSSC> 0. l%SDS£fflVi, 5 1 'CeUfe^Lfc. 

*yivym*'&. d i Gfgft&m** h <^-u >#-vww Aft 
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1. WTO (a) X« (b) (5161; 

m*>l< «#jtra$nfc7^ y^Be^j^e»^o, ^o^mm 

2. f|5}cO®H l.\Ztm<D (a) X« (b) <Z)^a»£:3- Ht^Ifefo 

3. K"F© (a) Xte (b) frt>t£Z>Mfc? ; 

(a) K?'J#^ : 2 {CfE*t<Z>i£SI2?iJfr A ; 

(b) S2?'J#*t : 2©DNAi7hU>yi> F/i^frTA-f ^ U ^-f 

ODNA. 
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0 1 

IE M ~ 1 

GATCTCTTTT CAGAAGTGTC TATAGAACAA TAAAAATCTT TNACTTCTGA 50 
CCTTGAAA 

58 



gg^iJ - 2 

5'GATCTCTTTTCAGAAGTGTCTATAGAACAATAAAAATCTT 
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2 M 2 

Bl 2 

GCGGGAGGCAGAGACCGAGGCTGCRCCGGCAGAGGCTGCGGGGCGGACGC 
GCGGGCCGGCGCAGCCATGGTGAAGATTAGCTTCCAGCCCGCCGTGGCTG 
GCATCAAGGGCGACAAGGCTGACAAGGCGTCGGCGTCGGCCCCTGCGCCG 
GCCTCGGCCACCGAGATCCTGCTGACGCCGGCTAGGGAGGAGCAGCCCCC 
ACAACATCGATCCAAGAGGGGGAGCTCAGTGGGCGGCGTGTGCTACCTGT 
CGATGGGCATGGTCGTGCTGCTCATGGGCCTCGTGTTCGCCTCTGTCTAC 
ATCTACAGATACTTCTTTCTTGCACAGCTGGCCCGAGATAACTTCTTCCG 
CTGTGGTGTGCTGTATGAGGACTCCCTGTCCTCCCAGGTCCGGACTCAGA 
TGGAGCTGGAAGAGGATGTGAAAATCTACCTCGACGAGAACTACGAGCGC 
ATCAACGTGCCTGTGCCCCAGTTTGGCGGCGGTGACCCTGCAGACATCAT 
CCATGACTTCCAGCGGGGTCTGACTGCGTACCATGATATCTCCCTGGACA 
AGTGCTATGTCATCGAACTCAACACCACCATTGTGCTGCCCCCTCGCAAC 
TTCTGGGAGCTCCTCATGAACGTGAAGAGGGGGACCTACCTGCCGCAGAC 
GTACATCATCCAGGAGGAGATGGTGGTCACGGAGCATGTCAGTGACAAGG 
AGGCCCTGGGGTCCTTCATCTACCACCTGTGCAACGGGAAAGACACCTAC 
CGGCTCCGGCGCCGGGCAACGCGGAGGCGGATCAACAAGCGTGGGGCCAA 
GAACTGCAATGCCATCCGCCACTTCGAGAACACCTTCGTGGTGGAGACGC 
TCATCTGCGGGGTGGTGTGAGGCCCTCCTCCCCCAGAACCCCCTGCCGTG 
TTCCTCTTTTCTTCTTTCCGGCTGCTCTCTGGCCCTCCTCCTTCCCCCTG 
CTTAGCTTGTACTTTGGACGCGTTTCTATAGAGGTGACATGTCTCTCCAT 
TCCTCTCCAACCCTGCCCACCTCCCTGTACCAGAGCTGTGATCTCTCGGT 
GGGGGGCCCATCTCTGCTGACCTGGGTGTGGCGGAGGGAGAGGCGATGCT 
GCAAAGTGTTTTCTGTGTCCCACTGTCTTGAAGCTGGGCCTGCCAAAGCC 
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TGGGCCCACAGCTGCACCGGCACCCCAAGGGGAAGGACCCGTTGGGGGAG 

CCGGGCATGTGAGGCCCTGGGCAAGGGGATGGGGCTGTGGGGGCGGGGCG 

GCATGGGCTTCAGAAGTATCTGCACAATTAGAAAAGTCCTCAGAAGCTTT 

TTCTTGGAGGGTACACTTTCTTCACTGTCCCTATTCCTAGACCTGGGGCT 

TGAGCTGAGGATGGGACGATGTGCCCAGGGAGGGACCCACCAGAGCACAA 

GAGAAGGTGGCTACCTGGGGGTGTCCCAGGGACTCTGTCAGTGCCTTCAG 

CCCACCAGCAGGAGCTTGGAGTTTGGGGAGTGGGGATGAGTCCGTCAAGC 

ACAACTGTTCTCTGAGTGGAACCAAAGAAGCAAGGAGCTAGGACCCCCAG 

TCCTGCCCCCCAGGAGCACAAGCAGGGTCCCCTCAGTCAAGGCAGTGGGA 

TGGGCGGCTGAGGAACGGGGCAGGCAAGGTCACTGCTCAGTCACGTCCAC 

GGGGGACGAGCCGTGGGTTCTGCTGAGTAGGTGGAGCTCATTGCTTTCTC 

CAAGCTTGGAACTGTTTTGAAAGATAACACAGAGGGAAAGGGAGAGCCAC 

CTGGTACTTGTCCACCCTGCCTCCTCTGTTCTGAAATTCCATCCCCCTCA 

GCTTAGGGGAATGCACCTTTTTCCCTTTCCTTCTCACTTTTGCATGTTTT 

TACTGATCATTCGATATGCTAACCGTTCTCAGCCCTGAGCCTTGGAGAGG 

AGGGCTGTAACGCCTTCAGTCAGTCTCTGGGGATGAAACTCTTAAATGCT 

TTGTATATTTTCTCAATTAGATCTCTTTTCAGAAGTGTCTATAGAACAAT 
AAAAATCTTTTACTCCG 
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0 3 




EcoRI 



EcoRIT-ttK 



— 



EcoRI 



1 



EcoRI 



EcoRI 



EcoRlT-lBBr 



EcoRI 




EcoRI 



hucep-14 
(2.0kb) 



EcoRI 
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0 4 
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1 2 



M 5 



GCGGGAGGCAGAGACCGAGGCTGCRCCGGCAGAGGCTGCGGGGCGGACGCGCGGGCCGGC 
I + + 1 + + + fio 



GCAGCCATGGTGAAGATTAGCTTCCAGCCCGCCGTGGCTGGCATCAAGGGCGACAAGGCT 
f + + + + + i2() 

MetValLysl I cScrPheGI nP roA I aVa I A I aG I y 1 1 eLysG I yAspLy s A I a 

GACAAGGCGTCGGCGTCGGCCCCTGCGCCGGCCTCGGCCACCGAGATCCTGCTGACGCCG 
+ + i f + , | 8() 

AspLysAlaScrAlaScrAlaProAlaProAlaScrAlaThrGluIlcLcuLeuThrPro 

GCTAGGGAGGAGCAGCCCCCACAACATCGATCCAACAGGGGGAGCTCAGTGGGCGGCGTfi 
+ + t + + 1 2A() 

AlaArgGluGluGlnProProGlnHi s Ar rSc rLy s ArgG I ySc rSc r Va I G I yG I y Va I 

TGCTACCTGTCGATGGGCATGGTCGTGCTGCTCATGGGCCTCGTGTTCGCCTCTGTCTAC 
1 + + + + + ;<oo 

CysTy rLcuSe rMe IG I yMe tVa I Va I LcuLcuMe iGl yLeuVa I PheA I aScrVal Ty r 

ATCTACAf.ATACTTCTTTCTTGCACAGCTGGCCCGAGATAACTTCTTCCGCTCTGGTGTG 
IlcTyrArgTyrPhcPhcLcuAlaGlnLcuAlaArRAspAsnPhcPhoArgCysGlyVal 

CTGTATGAGGACTCCCTGTCCTCCCAGGTCCGGACTCAGATGGAGCTGGAAGAGGATGTG 
+ + 1 + 1 + 420 

LeuTyrGluAspScrLcuSerSerGlnValArgTbrGlnMetGluLeuGluGluAspVal 

AAAATCTACCTCGACGAGAACTACGAGCGCATCAACGTGCCTGTGCCCCAGTTTGGCGGC 
1 + + + 1 + 4S0 

LyslleTyrLcuAspGluAsnTyrGluArglleAsnValProValProGlnPheGlyGly 



( -O ~3 < ) 
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m 5 © o -3 $ ( 1 ) 



GGTGACCCTGCAGACATCATCCATGACTTCCAGCGGGGTCTGACTGCGTACCATGATATC 

| | ^ ^ 

GlyAspProAlaAspllelleHisAspPheGlnArgGlyLeuThrAlaTyrHisAspHe ^ 

TCCCTGGACAAGTGCTATGTCATCGAACTCAACACCACCATTGTGCTGCCCCCTCGCAAC 
SerLeuAspLysCysTyrVallleGluLeuAsnThrThrlleValLeuProProArgAsn 6 °° 

TTCTGGGAGCTCCTCATGAACGTGAAGAGGGGGACCTACCTGCCGCAGACGTACATCATC 
PhcTrpGluLeuLeuHetAsnValLysArgGlyThrTyrLeuProGlnThrTyrllelle 

CAGGAGGAGATGGTGGTCACGGAGCATGTCAGTGACAAGGAGGCCCTGGGGTCCTTCATC 
GlnGluGluHetValValThrGluHisValSerAspLysGluAl'aLeuGl'ySerPhcllc ?2 ° 

TACCACCTGTGCAACGGGAAAGACACCTACCGGCTCCGGCGCCGGGCAACGCGGAGGCGG 
TyrHisLeuCysAsnGlyLysAspThrTyrArgLeuArgirgArgAl'alirAr.ArgArK ^ 

ATCAACAAGCGTGGGGCCAAGAACTGCAATGCCATCCGCCACTTCGAGAACACCTTCGTG 

T " ~ } | _ _ | 

HeAsnLysArgGlyAlaLysAsnCysAsnAlalleArgHisPheGluAsnThrPheVa! 

GTGGAGACGCTCATCTGCGGGGTGGTGTGAGGCCCTCCTCCCCCAGAACCCCCTGCCGTG 
ValGluThrLeuIleCysGlyValVal + ' " ' 900 
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m 5 <D o ~S t ( 2 ) 



TTCCTCTTTTCTTCTTTCCCCCTGCTCTCTCGCCCTCCTCCTTCCCCCTCCTTAGCTTGT 

4 4-- -4 4 -t - I 960 

ACTTTGGACGCGTTTCTATAGAGGTGACATGTCTCTCCATTCCTCTCCAACCCTGCCCAC 

- 4 \--- 4 \ - ! 1020 

CTCCCTGTACCAGAGCTGTGATCTCTCGGTGGGGGGCCCATCTCTGCTGACCTGGGTGTG 

4 4 ♦ i - 11080 

GCGGAGGGAGAGGCGATGCTGCAAAGTGTTTTCTGTGTCCCACTGTCTTGAAGCTGGGCC 

I... -| \ t { i 1140 

TGCCAAAGCCTGGGCCCACAGCTGCACCGGCAGCCCAAGGGGAAGGACCGGTTGGGGGAG 
I t 1 4 4 , 1200 

CCGGGCATGTGAGGCCCTGGGCAAGGGGATGGGGCTGTGGGGGCGGGGCGGCATGG'GCTT 

4 4 4 + \ -- - i 1260 

CAGAAGTATCTGCACAATTAGAAAAGTCCTCAGAAGCTTTTTCTTGGAGGGTACACTTTC 

t 4 4- I » - ! 1320 

TTCACTGTCCCTATTCCTAGACCTGGGGCTTGAGCTGAGGATGGGACGATGTGCCCAGGG 

4 -I --4 4 }-- -- - - * 1 380 

AGGGACCCACCAGAGCACAAGAGAAGGTGGCTACCTGGGGGTGTCCCAGGGACTCTGTCA 

1 4 4 4--- i - I 1440 

GTGCCTTCAGCCCACCAGCAGGAGCTTGGAGTTTGGGGAGTGGGGATGAGTCCGTCAAGC 
+ + 4 4 4 t i 5 0 0 



(o o < ) 
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5 Ooo'^ ( 3 ) 



ACAACTGTTCTCTGACTGCAACCAAAGAACCAAGCACCTAGCACCCCCAGTCCTGCCCCC 

1 + ' -•» .15 

CAGGAGCACAAGCAGGGTCCCCTCAGTCAAGCCAGTGGGATGGGCGGCTGAGGAACKGGG 

CAGGCAAGGTCACTGCTCAGTCACGTCCACGGGGGACGAGCCGTGGGTTCTGCTGAGTAG 

~~ 4 '" » I I 

GTGGAGCTCATTGCTTTCTCCAAGCTTGGAACTGTTTTGAAAGATAACACAGAGGGAAAG 

+ ' -I -- 417 

GGAGAGCCACCTGGTACTTGTCCACCCTGCCTCCTCTGTTCTGAAATTCCATCCCCCTCA 

4 f t ( ( 

GCTTAGGGGAATGCACCTTTTTCCCTTTCCTTCTCACTTTTGCATGTTTTTACTGATCAT 

TCGATATGCTAACCGTTCTCAGCCCTGAGCCTTGGAGAGGAGGGCTGTAACGCCTTCAGT 

+ t ( ^ ( 

CAGTCTCTGCGGATGAAACTCTTAAATGCTTTGTATATTTTCTCAATTAGATCTCTTTTC 

♦ I - - l]980 

AGAAGTGTCTATAGAACAATAAAAATCTTTTACTCCG 

+ _ + + _ 2oj7 



i 1560 
1620 
i 1680 

40 

' 1800 

r 

I 1860 

r 

I 1920 
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BamHI 
J li 




kanamydn 




EcoRI 



hucep-14 
(2.0kb) 



EcoRI 



EJiJ-3<tE5iJ-4-Cit« 



(0.8kb) 



J 



hucep-14 
(O^kb) 
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Ptre 




T 



huoep-14 
(0.8Kb) 




BamHlfe,fctfXholT?iDBf BamHI 



kanamydn 



Xhol 



Br>i-2(0^kb) 
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m 8 



BamHDOnl 




hucep-14 

BamH)33«fctfXho|-ett)K <&»*) 



|T4DNAUaf-HfT?lt^ 
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<1 lOTaisho Phermaceut ical Co. , LTD 

<120>Neuroprotective Protein 

<130>P454 

<140>PCT 

<141>I998-9-7 

<150>JP 

<1 5 1>1 997-9-8 

<160>2 

<210>1 

<21 1>267 

<212>PRT 

<213>HUMAN 

<400> 

Met Val Lys He Ser Phe Gin Pro Ala Val Ala Gly He Lys Gly Asp 

1 5 10 15 

Lys Ala Asp Lys Ala Ser Ala Ser Ala Pro Ala Pro Ala Ser Ala Thr 

20 25 30 

Glu lie Leu Leu Thr Pro Ala Arg Glu Glu Gin Pro Pro Gin His Arg 

35 40 45 

Ser Lys Arg Gly Ser Ser Val Gly Gly Val Cys Tyr Leu Ser Met Gly 

50 55 60 

Met Val Val Leu Leu Met Gly Leu Val Phe Ala Ser Val Tyr He Tyr 

65 70 7c 

' u 75 80 

Arg Tyr Phe Phe Leu Ala Gin Leu Ala Arg Asp Asn Phe Phe Arg Cys 

85 90 95 

Gly Val Leu Tyr Glu Asp Ser Leu Ser Ser Gin Val Arg Thr Gin Met 
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100 105 HO 

Glu Leu Glu Glu Asp Val Lys He Tyr Leu Asp Glu Asn Tyr Glu Arg 

115 120 125 

He Asn Yal Pro Val Pro Gin Phe Gly Gly Gly Asp Pro Ala Asp He 

130 135 140 

He His Asp Phe Gin Arg Gly Leu Thr Ala Tyr His Asp He Ser Leu 
145 150 155 160 

Asp Lys Cys Tyr Val lie Glu Leu Asn Thr Thr He Val Leu Pro Pro 

165 170 175 

Arg Asn Phe Trp Glu Leu Leu Met Asn Val Lys Arg Gly Thr Tyr Leu 

180 185 190 

Pro Gin Thr Tyr He He Gin Glu Glu Met Val Val Thr Glu His Val 

195 200 205 

Ser Asp Lys Glu Ala Leu Gly Ser Phe He Tyr His Leu Cys Asn Gly 

210 215 220 

Lys Asp Thr Tyr Arg Leu Arg Arg Arg Ala Thr Arg Arg Arg He Asn 
225 230 235 240 

Lys Arg Gly Ala Lys Asn Cys Asn Ala He Arg His Phe Glu Asn Thr 

245 250 255 

Phe Val Val Glu Thr Leu He Cys Gly Val Val 
260 265 
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<210>2 
<211>801 
<2 1 2>DNA 
<213>HUMAN 
<400> 

atggtgaaga ttagcttcca gcccgccgtg 
ggctgacaag gcgtcggcgt cggcccctgc 
tcctgctgac gccggctagg gaggagcagc 
agggggagct cagtgggcgg cglgtgctac 
gctgctcalg ggcctcgtgt tcgcctctgt 
ttcltgcaca gctggcccga gataacttct 
gaggactccc tgtcctccca ggtccggact 
tgtgaaaatc tacctcgacg agaactacga 
cccagtltgg cggcggtgac cctgcagaca 
ggtctgactg cgtaccatga Utctccctg 
actcaacacc accattgtgc tgccccctcg 
tgaacgtgaa gagggggacc tacclgccgc 
gagatggtgg tcacggagca tgtcagtgac 
catctaccac ctgtgcaacg ggaaagacac 
caacgcggag gcggatcaac aagcgtgggg 
cgccacltcg agaacacctt cgtggtggag 
g 
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gctggcatca agggcgacaa 


50 


gccggcctcg gccaccgaga 


100 


ccccacaaca tcgatccaag 


150 


ctgtcgatgg gcatggtcgt 


200 


ctacatctac agatacttct 


250 


tccgctgtgg tgtgctgtat 


300 


cagatggagc tggaagagga 


350 


gcgcatcaac gtgcctgtgc 


400 


tcatccatga cttccagcgg 


450 


gacaagtgct atgtcatcga 


500 


caacttctgg gagctcctca 


550 


agacgtacat catccaggag 


600 


aaggaggccc tggggtcctt 


650 


ctaccggctc cggcgccggg 


700 


ccaagaactg caatgccatc 


750 


acgctcatct gcggggtggt 


800 




801 
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